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(54) LIGHT -TRANSMITTING COLOR FILM, ITS 

PRODUCTION AND COATING SOLUTION FOR 
FORMATION OF COLOR FILM 

(57) Abstract. 

PROBLEM TO BE SOLVED: To provide a Sght-transmrttmg 
color film consisting of oxides having chemical 
resrstance and having large absorption efficiency and a 
wide tone range, and to provide its producing method and 
a coating liquid for formation of a color film. 



component The elements which form the glass structure 
are one or more of Si, Al and B, and the transition 
metal elements are Cu, Mn and Ni, and these elements 
form multiple oxides. The coating liquid for formation 
of a color film contains at least one kind of alkowde 
of Si Al and B as the glass structure forming elements, 
and at least transition metal salts of Cu, Mn and Ni as 
the color component, and org compds. having functional 
groups which coordinate transition metals The coatrng 
liquid is applied on a base body and calcined to form 
the light-transmitting color film. 



SOLUTION' A light-transmitting color film consists of CO PYRIGHT: (C)2000,JPO 
oxides of elements which form the glass structure and 
oxides of transition metal elements as a color 
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(57) [Sfcj] 
4. 

1 *5J:t>'B©^ is. <J>fr< £<> 1 Wyhrt^ttO . Huse 
*fc&R7C*«. Cu. Mnfc.fctfN i 9. C*i 

L,r'><t<aCu, Mn*sJ:^Ni®i«4i*i. 



ftM 2 0 0 0 72485 



miiti^^mmT^mt. s i . a iwot©^ 

*i . 4>ic < £ i> 1 «fel±*»6fc 0 , 
^^<«/?X7C*©m o \%tmv3zLr. 20-70m 

o i 

< m^m<Dm o i Hitm-cmux. 

Cu : 1 0-5 Omo 1%. 

Mn: 10-50mol%. 

N l : 1 - 2 0 m o 1 %, 

Co: 0~2 0mo l°/o, 

£-rS»*14#feB. 

[5*3*812 ] BUfEN i *i. 4-2 Omo l%-C£6iS# 

[Ii^3]J¥S3. 4mm©y' l J->*7^±K, m 20 
SaSfelRi-tOBDl* 5 1 0 0-2 5 0 n m©ffiHT*ff$(& 
L-fc £#©*¥#&#. 2i$Ya = 5-5 0%, - 

2. 5Sa50. - 1 2 ^ b ^ 5<Defflr*5S9^1 

>#-5Xtt. Ajfc«tt.fc*«!SiS«PYa = 8 1 . 0 

%, oia*sw * r g = 7 . 2 . js&fep : iS&s 

La b*fe^©feg"CaOfcC*!S<DS3ft3tWe 
L = 9 0 . 0 SMftfeg a = - 4 . 7. b = 0 . 

3, JRWtffeK a = -l. 3. b = -0. 8-C* 

*. ) 30 
[ffimA ] «trlB*^«tt*J. iSiS^Ya = 15-50 

%. -2. 5^a^0. - 8 ^ b ^5©Bit*iIf* 

J13tCiet£cD®*ttSfe^. 
[IS*JS5 ] Mi2«<*##7;*^ n a B r*£ia#gt l -4 

©c» T *i Kfa4£©i3#t4#feK. 

«b©3%. <t*> m#, i - 5 o^fti 
*>tc ibm© afttts eer *ici^tit^ *&k 
ft* Si*. 

[is*jf 7 ] fjga^^^©-r-<r^t«*is 1 -5©t>-r 40 

[tfi*JI8 ] ^7X#tg^Sot*<kttSS 1 . A 1 fcJ: 
M»tOT^<ttCu, MnWtfN 1 ©£*££ 



jl>T-teF7 5F. N. N-yxfWU7 5F, £- 

fpiJF>. N -y?;lT"fe h7 £ F. *^AT£F, 

T-trhT? F. *$«fcU : 2 - fD 'J F 6 iStift 

< £& 1 fS"CA-6N*iH8CCia^©ig7ttt*felS©^^ 

ft. 

[SMOI 1 2 ] ifflSB»»£«KS o*dA/C(,>£ 

[f#*g? 1 4 ] swsjflifiS* 2 5 0 -aia±©jaK"ctf*3n 

8 CCK*R©2fttt»feSI©«je#a;. 

1 5 ] #7*#te^7n*£&£ Si. Alto 
j:tfB©7JU3*^F©^ft<£fcl»tU:*##. « 
fefi5#£UT4>tt< £*>Cu. MnWO'N i ©SB*££ 

it&®&'J>K< £t m*£*rr*c £*#*£■*-** 
[ 1**11 1 6 ] ma^AWt^*. 

Cffc2] 

-c-nC 

I! 
0 

;UT -fe F T 5 F . N. N-^ifWJl'ATiF, £- 

tP'JF>. N-^^r-bhr S F. *^A7iK. 
7-teFTS F. to<tt>'2 - fa U F->*>P>i»{£ft&4>& 

< £ t> 1 ff-c^^N^ja 1 5 tcsattosas^RRffl^ffi 

[s8#iB 1 7 ] fjiew^t^?:HJjsa^ta©^it©*£ 
^ivmc^ur. -en-em o%ja±^WLrt,^N* 

«. 




[«*«2 0] *rfc£*»fcA*. «KJft*fctiJtt<b«j*r 

[0 00 1] 

«H4*:*r-r*iS#tt*felR. -t©iag#i£*s 

tcw-r-s. 10 

[0 00 2] 

-Jgtttc^Si-ri. e©££. 8iiBrt©ig^S#x*;i' 

[0 00 3] cn&*ffli.»t*fiRoi«^Wi 
3ED6tirc>4. ctinoif^za&zw*. Stem© 

[0 004] C©<fc^<J:«^«*^«kb'rtt. 30 
X«. T^if-f >±<£>gf«a>6. *-©3Ktt*lfftIX*tlS 

?nrffli>^4. xfcttiOticfcuT. c©«fcV.c# 
|KiCffi©»«tcjWH-r*K:ii^a^*4. 
[000 5] fiXRfc&s&iHflrc. SEfeWflittSSIB 

B5aif©lS***iffl«tc®l»ot:. cii*Stt{c&*&fft. 
rtfiTttMMiu £JSS«{b^£fS£&#mfc#*n5ft 

*i. Jg|t^©]«(,»#feBlO*>llffl{fc-C*-Cl>tt*»ofc. 

[ o o o 6 ] -e c r . j»»wa«:*sw 6&JsSiScD?g$ 
K*jCflnU/c#fe«l©*Ufiffl^*S«^. *&K©»i£ 

#7£#ffi*3*l-Cl>& (J. Non-Crystal line Solids, 82, 
(1986),p378-p390) . 

[ 0 0 0 7 ] Tfrfefc. SiC^St€14^«H*D a D t4?rS-r 
fete. WKM<t«»*#©??£-*&*fei*#-C**»** 




15BH2 0 0 0 7 2 4 8 5 
&«©«#£« ©WKtt^WttttfcigilK: jgK S &tc® 

ifttc. mtfs ir;b=i*^K«:jjsjraoiB^r4. c© 

£JSiSiSf£ i T 3 * f F »I*^»5«l©iR6«Fjft £S<* 

icw&mmz>t> rrsi-o-s i©*h4*&£ 

J$o£?lft©y;UA*£E£-r tc tti&-r £ 
Kfttc «t 0 *§S{fc LIT tffffl L ^ & 0 • Sfe^^^ ^ 
t, ^Soa^^^S, c©*S*. busSjS 

[0008] bisect. y;uy;bf£KJ;£#7X©K 

j^tsj*^©3^(^*-; 

s. c©siE*S6u:iia>4cfcyMfc3-a-. 

[0 00 9 ] c©*/;b^&<Dl#»©l-3tt, (SS^)?S 
*SaI«6tt^it?*>3. KtCS i©7Jl/3*^F«r»t»/c'> 

F ^ - t-mt b ri£ < igflHbS *i-ct>i. 
[ooio] c©v/^y^<££fflWc#gJg&coi,>-t, 

l><-^ll*3ht^4. WAtf. «Hf5 -9 406 

U . iI7Jl/3*v F to «fc O'&JS 7 >\> 3 * ~> F 

cc-cflrseejRtt. *©tia#30 0~2 00 0 

[0 0 1 1] bfrU -94 0 6^«(C£^ 

[00 12] *fc^f8 -2 0 82 74^«rU 
0>tt< ttCu O- F e, 0 3 -Mn, O, frhttZU 

H7nSnTl>5. (ttffl:flEffl7C*: Cu. Mn. C 
o, Cr, Fe, V, Ti, Ni) m^-MK^** 
) ( 1 ) ®Lftl-(DV J ZMmc J: 4 KSSSL<D#6*feCC J: & « 0 

©pjiifi (g©s?r^<t^siii) . (2) es^-y-rx* 

[00 1 3] *fc»«^IIS©T^3*^F*ffil.>-C. ifi 
ttfattSi^. Ti. Al. ZrlOT^ + ^KB. 

i». Lfc*Jo-c. a»^n©r^3*s/F*fflt»-cia« 
0 Wtc«fe«*«i5Er*©li. iRffltt©*4-«WJtt^S: 



*SK1 200 0 72485 



[00 14] 3t»(C. !HH¥9 - 1 6 9 5 4 6^&«tC 

fc. j tfgffitrn*. 

[ooi5]-ecT. frmmm i icfc^-c. c o. c 

r. Mn. Fe, Ni. Cu, Z n fc £t>'-? > * ^ -f H 10 

[00 16] 3 -ec7)I^3S3CCte^T, ±S^7lT 

i , T i fcJcO'Z r*6te*S* 1 6.Jltfn4 IS 

[00 17] i/c. *©^J60U 4tC[JC o, MntS 

iOR*^^^iW* ! - nmmisiatco, Fet 

ZrORA>f»4^i* ! . »16tCttCo, Ni 20 

[0018] -ene><DHJt«*€.S6n*Bn. ^rn 
fc^-7 = ?H*©W^W& U 
|}$«2 0%-3 5%r*S„ *fc. f#5ti/cR©^W 

[0019] itcZtbic. ^(D-mtmi 1 KttCu. M 
ntSiOR*66:5iW. HS6#I2 2 (CttC u . 
Mn. Co iS iORW^^iW. *JfitN2 4CC 
t*Cu, Mn, Co. CriSiOR*>6'>c4i« 

[oo2oi-en^©iU6«*»?>»6*i5Htt. i^rn 

[0 021] tt*rt*Hi¥9 - 1 6 9 5 46^«K«, 

otTfcctC^ J £©*n«tf*4. 

[0 0 2 2] 

Iton-Crvstalline SolicblCj:4«*tC*}»,>r. 3 61C» 40 
^F©^Jl]ft£ifJjn3tt£C£#£>g£&- 3 -c< 6. ft: 
K©£«HMb!ftlc <fc 4#fe#«iiSK:S3* *fc«&ccj8»¥ 

[0 0 2 3] */c. ±&LM#KJ¥9 - 1 6 9 5 4 6^ 
■£i«tCKtS©tttBlC*H,>T«. Hffi^l 4. 15. 16 SO 



£^SfetN2 1. 2 2. 24^ii. x 
ffiig^CC. S i . T i 4o=fcO'Z r *B?*»*>iSt;»i 
4. 

[0 0 2 4 ] L .^L. *©^fe^J 1 4 . 15. 1 8f 

«. = 5-K©wfe»w&^tt«*#-r4Bsa s 

i^htL^-^. 3«I2 1, 2 2. 2 4Tii. &e 

[0 02 5] J:j£0fc<fcV«CJ£&ttH©llfc4ffilfi« 5 . 
I^^^^frtcot^ti. hsa^Ba^9 ~ 1 6 9 5 4 

[0026] £fc3 6K. -e©Hte^ i 4 ccsatESftt: 

l^Si. Cufc<fctfMn©BMb ! 8ia s 6&*&Bitt. * 
*»o/c. Cu. Mn©IMb1»*£tf&fc©WBM£*i fi J-t 

sttstai. c o ©#$Jra#w^j £ zti x . &*>\ ± 

3E«pB8^9 - 1 6 9 5 4 6^£fartJ. ^JfifN2 2«C*$ 
C>r. Si. Cu. MnfcJctfC o©«Mb1»a i 6&£& 

[0027] LA^n^i, ftKttfcflse-fSHK*"? 

[0 02 8] 2 Bifta^ltfiW 1 4 tc32«EStl-CC»S 

Si. Cu&cttfMn©^t^*>e&££!§-Ci±. 

>f b«iSi©>M tt*«?ffitca«r * £ . Hi*©#IS* 5 4 
^-><to'T*iKiSK:igair4ci*<. wj*6©isss 

•CW^^fca-jfc. 3 6tC. Si. Cu, MnteiO'C 

frcoafc©©. +»r-««:c>c £ fe#*B?3#©i!i**:' 

[0029] frsewH^WiJio. w*a a at4 

( t < a *>{b«ifii©'h3 tt«W««:*tr 4 # 

D a p, -e-©»^ffi*jJ:Uf#&il^fiRffl^*«^>ffiW J & 

[0030] 

[»a«r«*-r6fc*©*f8] fmm^t. .i-jasc*© 

o-C. ^^7,#1S©ffJfiX^7t^©^fk^<!:. §fehS5^ 
£ L-rjS^S^£©g?^A^^4S*14«ffe^ic 
*j«,»r. irasd#7*#rafl5i&7c*tt. s i . a 1 fcj;!>' 

«»Si£7c*©l8fflti. BOia*felS t * ] ©S?^^l^<^^ 
3R©mo 1 %tb^-C*LT, 2 0-7 0mol«t* 

o. fi9ie«»^«7c3R». -eti-enBUieee^©^^ 

^l*<«/«7t3S©mo 1 ^ib^-C^U-t. Cu : 10- 
50mol9i, Mn: 10-5 0mol'/o. Ni : 1 
-20mo 1%. Co: 0-2 0mo 1%. t*'). 



tissue 

[0 0 3 1 ] X&fflUlXtlli. CCD^^^iSTtttSfeK 
li. ^^t*MjcJRi«t4Si, Ali-WBOT 

Lt^^itCu, MniJct^N i (Dm&&mt%.t. 

[0032] $ hic^mnoym&mni^^Mit. u 

vX&ttBfSJtmtteZS i . A 1 *iJ:tf B<D7Jlo-+ 
Yoypte < i t> 1 «at££*. «rfeJS5>i LT^ft 
<tfcCu, MnfccfcO'N i ©jS»#W»i. ffTsa«# 

[0 03 3 ] SfeRX^i U-C^<t U 

tCu. Mn©*£#«lfl4. #RT^3*^K«:^tr 

ilt^tcN i *d*^-5t«b*«f»iO-Cl>4. 3 20 

or. Co^i-tftfcJ;^. 
[0 034 ] fM»ibtN i £$£tf£C£CCJ:-o 

c i > m&m<Dnmn^m±v $z>. ( 2 > wxti©& 

[0 03 5] SfcfC. ^-OSBS^StJtffeil^fiJEffl^ 

ci^MiiTc^. 3 ^,*CBffia««Mb^«j*. iwsa 30 
[0036] wT(csauss*{c-3i.>r»wrs. &*j 

f&7C3?;©m o 1 %-t?HUTO&. 
[0 0 37] Si. A l*J<fcCJfB«. e<DlHM&R*:. 

Si. A 1 feJ:CJtB©*/^X#«HfJfiR7c*©f£*a 4( 

a>tt</ J :sisaii(Diss*** l K<&^. 

-6. LfctfoT. Htlie^fflCDKffltUrii. 2 0-7 0 
m o 1 %W*ft IA>. */t±iJ©«7^flfiM£«© 
tt*»rt>. S i **«fc'3H*l/<ffl('»6n4. 

[ 0 0 3 8 ] -o^rtc. *5a»*«7c*». 



-6. c©«. Cu. Mntcon-Cti. Hfe^jefas*: 
»SfcA©S*WR5c^-C*4. C utMnCDttmtLr 

«. -en-en i omo 

[ 0 0 3 9 ] O^'CCN i CCOt>-Cti. CiDS&BltDJH^i 

NiftUmo «feK£<D^><b«fr©^ 
£fcSJK«t£#r*Wt4#&TLrL*5. 4mol% 

[0 0401-S. Ni^<ft^t, #feJR©j&jfi* 

L/*^. &£'©#lfiJ***4. 20mol% 
WT K . 2mo l%t!TW^ 

[004 1 ] C oCC^l>TlJd£?rc«&C>A 1 . S 

Cu, Mn, N i ©SPJ£#tH*tWK<£< 

om o l %*±mt-?z>. 

[0042] -x^mmt^m^^xim-r s. 

[0 04 3] 

-c-nC 
II 

0 

[0044] g&*tr «&*r«Ht£i»£ffl<'»*. 

{J. N, Nv^WMATiF, N. NS^?-^T-fe 
7i K. *U75 K. T-fe F7 5 K. *5<fc!>'2 -y* 

[0 04 5]-eitc<D«^ii e&jSfl-r** 

[0 04 6] WAttS i 7^:3*^F*£tf*e§i0feX 

-fznmbteibz. e©K. iiir8e?e«*<o*fe#i'c* 



(6) 

9 

fc^ * # -> ^KiJtcO. iKBE«tt^itll a n n14«:fl-r 3 

[0 04 7] 3 hK.Ct\h#mt&toV>'>*>. fet&tL 
■t«ffi-$"4 TJlo + ^K 

<?S&3U S«tC*tLTrttt14<7>±l>^«fb-&«J&'b. 
jgj«tL-C<>«<!fe3^'6CiA 1 pl^-C*4. 0**1*. N 10 

[0 04 8] ttfcC©ff«Mb£«9«. «&»iS^-C*>4» 
■COWttfb^ftC^StmoD/^fe^C^StnoDX 1 0 0 

Wt&SM 1 0 0 0 %gff©i:t**rSW-r4C 

Kstn/hs < tt*©mffl±* ijiaw^t^«3 o o o 

[0 0 4 9 ] ojf{c?gMEfrcoc»-cKWT4. fflC»6n4 

[0 05 0 ]l:«li. >*y-Jk x*y-;k 7' 
y — ;k a^^+ry — ;k ^ ^ju-tea v frrf , z-?- 

[0051] *fciitfsew*fb-&«)to-c. N^f^fp 

F>£ffll>4»£tt. S6KifkV^J3-Jk ^* 

[0 0 5 8] «BEUri>i3C*{i. «R8»K:ycoWb^ 

5 £ Hfr L rlll^^: St fit U fc. 
[0 059] 
[*1 ] 



2 000 7 2 485 

10 

[0 0 5 2 ] ^WCfcW^ffi^^ffi/J^li. *3 

r-i-hfi. X/U :J ' ! > < ; ' 

3^r3» < isj — (c ^fift? * 4 ?r£ ;r *n ux» £ 

[0053] 

[0 0 5 4] WTOHJfiWiict^tMSWCCJol^r . 

0^ (mmmmw zm^xxmi,. m&mvmmiz 

ALPHA-STEP 500 (TENCOR INS 
TRUME NTUi) £ffll>-C«J;£b/c„ 

[005 5 ] ^7XS1giO-Ctt. &»3. 4mmri 
00tDmXl00mmO«T. y>J->#7X8® 

<Aft»tCj:SfJL«iS«*Ya = 8 1. 0%, HSIMiS 
$Tg=60. 8%, I SO8M&9 0 5 0CC<fc*S®>M8 
g&$Tuv = 29. 6%. nJft#5W¥ Rg = 7. 
2 . j&flfelB : SilW, Lab «6Jfi<DeffiraL/ifc 

c*»©aa*"wis: l=9o. o aaftfeB: a = 

- 4 . 7 , b = 0 . 3, a = - 1 • 3, b 

= -0. 8. KTrGreenJ £ /di T G j <b »f 

fc. 

[ 0 0 5 6 ] *H*W«:*5C»-c. S3— f-f yf&Zft 
fiRT*£IR55«©*>ktt£. f<2«:^t,;te. *fcBJB#*b 

tt««-C«HSLfcfiS(c*jWSBt^b«!*«-C*4. aic 

gettsn-c(,>4H»»i:b**©«t5tc3£«-r4. 

[0057] 
Ctti } 




(7) 

n 



7C* 




S i 


SiO z 


B 


B 2 O a 


A 1 


A 1 2 0 3 


C u 


C uO 


Mn 


Mn 2 0 3 


N i 


N i O 


C o 


Co 3 0 4 


C r 


C r 2 0 3 


C e 


C eO z 



10 



[0060] <tmm<Dvi&>iHT<Dfmmisxvitt& 

>jy - b h«J* ix-rfcis 1 )*- h 4 0 j ) 

5 0stc. 1 NS»3 0gi, ?§4giU-ri^JH2PV 20 

[o 0 6 i ] y>fjn 03. gg^c. ins 

$2 7 g £i?JMrn v;U^£JKRr#fRU/c4><Z>£/^ 

[0062] T^S^A-s e c-:*l-*->l r 24 
6. 3gK7fehft»iW13 0. lgixWP 
v;U^6 4 3. 1 s*jtoAfcfc©*JS«4iR£Lfc. 

[0 06 3] WB»3*fatt«c»UTx?;U-feci V-il/?" 

HJ^*10. OWiOfctO*. «IB*4««t 30 

[0064 ] WSr7>#>6*la1»K:*tOTX?-JMza 
V^^ttlA. @ff5#£13. OHiOfcfc©*. v> 

[0065] WM---'^6*ffl1»tC*tO'ti?-Jl/'fea 




2 0 0 0 7 2 4 8 5 

12 

ilfc. 

[0 06 6] mtifZ^fc y 6*ffltaKl*tLT J.^-JUzn 
y;Uy£J*U. @ff$#£10. 0%iL-/c4>©£. ^ 

[0 06 7 ] lfiBf«'OA9*fal}J{c*tU'C-x^-;H2i3y 
JUySrMx.. !0»«rlO. 0%iOfc&©£. 

[0 06 8] WBE-b 'J '5 A 6 /RfiJ Wc WlTi f - ;H2 U 

Life. C^igSt^WM-b'^^^Si^fc. CeO, [1 

ft. 

[0 06 9 ] WT«c£*6Sffl©lliHiAX£*2 «CnVf . & 
*s, ^*©@Jf>#<i. $±ft©@ff^©i±**2rr. 
[0 07 0 ] fc*5»BM*feS«*i±. 0. 1N-H, SO, 

tc 2 Ksiaaiai l -c. *©«*«© njm:ifca«*£ft 1 

ft©g{t© *»©*&» tSWrOfc. 

[o 07 i ] mrwm&MSii** o. 1 n - n a o h 
cc 2 b#hss l r , -e©«rK© nim^sa^^ft 1 

l*j©g{t©4>©fca*?£*«JKLfc. 
[007 2 ] 3 6tcHsK-f JH4W»tt. 1 0 0 'C0MM 

f^tc 2 Btrdjas Lz-c . -e©Bu«©""iTm7tajs^{b 1 % 

«ft ©9Ef b© fc ©£ H» i O /c. 
[0 0 7 3 3 *fcW*o*««Si{COt>-C«, 20°C© 
Cu (SO, ), K4 0 0#S«U ?6«:5 2-C©N 

iso, tci o o^imstRo-c. €-©fi*©nia*a« 

SXffcl96felrt©^t©*»©*^W<t*l|»fU3t. 

[0 07 4 ] ■tiseKKKiCt:©?— 2 5 

g{ t*i 2 % tirt . JtPO'v -Y 4 %JJll*3©^fc&&*? <t 

[0 07 5 ] 
[^2] 



f$H 2000 72485 



m si 



Al Cu 



Ni 



Co (it*) 



I 43. 8 0. 0 
Z -46. Z 0.0 

3 43. 8 0. 0 

4 45. 0 0. 0 

5 47. 6 0. 0 

6 48. 5 0. 0 

7 63.1 0.0 

8 43. 8 0. 0 
S 50.0 0.0 

10 54.5 0.0 

II 43.8 0. 0 

12 43.8 O.O 

13 43.8 0.0 

14 46.2 0.0 

15 23. 1 O.O 
IE 21.4 0.0 

0.0 26.7 

0. 0 42. 1 

19 21.1 10.5 

20 46. 7 0. 0 

21 43.8 0.0 

22 43.8 0.0 

23 43. 8 0. 0 

24 43. 8 0. 0 

25 43. 8 0. 0 

26 43. 8 0. 0 
127 43.8 0.0 



0. 0 25. 5 
0. 0 26. 9 
0. 0 23. 0 
0. 0 26. 2 
0. 0 21. 4 
0. 0 21. 8 
0.0 19.9 
0. 0 23. 5 
0. 0 22. 5 
0. 0 20. 5 
0. 0 23. S 
0. 0 23.5 
0. 0 23.0 
0.0 23.0 
0.0 $4.6 
0. 0 35. 7 
0. 0 33. 3 
0. 0 26.3 
10. 5 26. 3 
0.0 24.5 
0.0 23.0 
0. 0 23. 0 
0. 0 23.0 
0.0 23.0 
0. 0 23. 0 
0. 0 23. 0 
0. 0 23. 0 



20. 4 10. 2 0. 0 10. 0 

21. 5 5. 4 0. 0 5. 0 
23. 0 10. 2 0. 0 10. 0 
23. 6 5. 2 0. 0 10. 0 
21. 4 9. 5 0. 0 10. 0 

21. 8 7. 8 0. 0 10. 0 

19. 9 7. 1 0. 0 10. 0 

22. 5 10. 2 0. 0 10. 5 
22. 5 5. 0 0. 0 10. 0 

20. 5 4. 5 0. 0 10. 0 
22. 5 10. 2 0. 0 10. 0 

22. 6 5. 1 5. 1 10.0 

23. 0 5. 1 0. 0 10. 0 

23. 0 5. 1 0. 0 10.0 
34. 6 7. 7 0. 0 10. 0 
28. 6 14. 3 0. 0 10.0 
26. 7 13. 3 0. 0 10. 0 

21. 1 10. 5 0. 0 10. 0 
21. 1 10. 5 0. 0 10. 0 

24. 5 4. 4 0. 0 10. 0 
23. 0 5. 0 0. 0 10. 0 
23. 0 5. 0 0. 0 10. 0 
23. 0 5. 0 0. 0 10. 0 
23. 0 5. 0 0. 0 10. 0 
23. 0 5. 0 0. 0 10. 0 
23. 0 5. 0 0. 0 10. 0 
23.0 5.0 0.0 10.0 



DMF 15 15 308 EC 4 ' 
DMF 15 321 EtOII 6 ' 
DM F 15 308 E C 
DMF 15 327 EC 
DM F 15 327 EC 
DMF 1 5 333 EC 
DMF 15 360 EC 
DMF 10 205 E C 
DMF 10 228 EC 
DMF 10 247 EC 
DMF 15 103 EC 
DMF 10 227 EC 
DMAc*' 10 150 EC 
NMP" 10 132 EC 
DMF 10 159 EC 
DMF 10 155 EC 
DMF 10 169 EC 
DMF 10 250 EC 
DMF 10 216 EC 
DMF 1 NMP 7+42 850 -- 
FA 81 10 327 EC 
2 P 7 > 10 175 EC 
DEF8>10 147 EC 
NMF'MO 252 EC 

i-tmim 10 131 ec 

JWIY 10 252 EC 
tWAc"» 10 203 EC 



[0 07 6] 1 ) N. N-^fWA7 5 F\ 2 ) 
N. Ni^^T-tr h75 F\ 3) N-^Jl'ta'j F 
>, 4) i^Afen vjI:t\ 5) x^rJl-a-Jk 
6)sMU7 5F. 7)2-b-pUF>. 8)N. N- 
i?x.f-)l*.)lAT I F. 9) N-^fWA7: F\ 

1 O) N-Sf ■)\sT J z FT 5 F. *Mti. *f«<t^#JW 

1)X 1 O 0 (%) -CthZ>. 

[0077] ( mmm > ±se© <t ^ tcsMB o t&mw 

Uc. 

[007 8 ] ±&m£Utc^-f tf')-> 



7ttl 5 0 0 r pmr&r). nnVtb-lit l 6 00 r 
pmTil m.m^9-l ltti 70 0 r P mT&i 
It. &fc3S«5«8©#. 7U + V3-hSt^liWc. 
[0 0 7 9 ] j3aS»<DS1R*!giBrRt£f*. &frMUfr 

r«SH«fiffi3oox:i-c*iKiab. &mtistc. o 

40 tc, 

[0080] m&mztt^xv x«©aita*«jSja* 

( a %Mmm )Ya. igjfifiS (Lab <D^t4 

g. Jx**feJ£ (LabSfiS) , BtffinJt&#*lK*f*£ 
(aftfflfJffl) Rf. S^feS (Lab^M) CD^tt 
fe. (a]D<*3tc^-r„ 

[0081] emw l-ii) «t?«»w i - 1 i * 

"CI*. Si-Cu-Mn-NiStfei(C^>t. M 
50 wfeBBioffeBiW^hici^-jte. 




15 

[0 0 8 2] <tfcW«lt^tt(C-3l»tB. t»m<D^tfe 

*>9 . ^8&ffl8 - l 0(J l oif%r*^i. ttcctih 
o 3%~3 e o%oiSH-r*ofc. t>-rn<»^teP']r-({? 

[0 0 8 3] (ISfefll 2) C©!SS6ffltt. S i -Cu 
-Mn-N i*#fefitC*st,>r. i&lS^iOtCo?: 
ftP7LfcW-C*-S. C<Dt$£. Co^MiLt, a 

setter « 2 2 7%r*-o/c 0 £fci£&t*!&tt&Sf-c* 

[0084] (^13) C©»B, DMF4D 
MA ctCttA/c#J-C<fc&. DMAc©iB10ti%T 

*•). mrietb^rti l 5 o%-ci,ofc„ c©t££-fe. & 

[0 0 8 5] (HJfeWl 4) C©HiSWB. DMF?:N 
MPX-WTLlcM-CtbZ, NMPOBtil 011%ti 

stietk^-ctj i 3 2%-c*ofc 0 c©tB^fc. aw 
[0086] (H*6Wi 5-i 6) cneiwit # 

it*. m 0%ir£nTt,^tf&tf&WMfe£#^lrfe 

[0 08 7 ] (Ht6«l 7-1 8) #7XfM»?:S 

<bLT«. 2 6. 7%i4 2. l%T**-o/e„ 
ISfiE»«:BKL-r*>. MWttiStXttt^^feK^^ 

[0 08 8] (JU6W1 9) #5*W&t3c#*. Si- 
B- A 1 K.btcW'£<Dmifcffl-C*>l>. Si-B-Al 
tt. IfifiSttiLT-tfl-etl. 2 1. 1%. 10. 5%, 

10. 5%T£o/c„ ^^#tS(iS»«:. Si-B-A 

[0089] (^i5fe^2o) mmt^ 

tLTDMF i NMP^ttl/fc^tiJ. ttfc. DM 
FOtlJ7Il%r. sutBtb^B 1 5 7%-CJb-otc. N 
MP(Dt«4 2fi°/»T. ifSatt$«6 9 3%T*>o 

fc„ &mt-fr®i<D±&tLXlbmt< £§t8 5 0%r£> 




9 ) ^BH 2 000 72485 

lb 

NMPli. 7^3*->K*>«#£WS£«fc<««U « 
[0 09 0 ] (|gJfiW2 1 ) C©ieteWi. DMFfc* 

»s%r*"5BifgaJ:b^-cB3 2 7%r*^/c 0 cross 

10 t, ^Sf^lfefettJS^O-C^A:. 

[0 0 9 1 ] (Hfe^2 2) C<7>ISifetNB. DMK42 
-t'u'j fOKttifcWT**. 2-fP'J h'>otB 
1 OM%-C*0ifS2tL*-CB 1 7 5%t*ofc„ C© 

[0 0 9 2] (Hife^2 3) C©»i. DMF£ 
N, N-^i^JL-^^AT 5 KCCft;tft:01-C*&. N. 
N-i/l^-A^jUAT 5 K©ffiB 1 0SS%T*0milfi 

it^rB l 4 7%r*ofc„ c©i6£&. a$f&Hfet£ 

20 [0 0 9 3 ] (HJ6W2 4) C©^J6Wi. DMF^N 

jbATs kcdsbi o«a%r*«3f«S2lt*-rtt2 5 2 

fc. 

[0094 ] (itfeW2 5) t©I*l». DMF£e 

Aosiii oms%r*9mriatb*r«i 3 
/t. crows fc. &»tt*ftK«s*^o-ct>fc. 

[0 09 5 ] C©^t6W*. DMF?:7 

30 -te h T 3 FKRiLfcW-C*4. T-bhTS K©«ttl 0 

MaKT?*9ffiia&^»2 5 2%t?*-o/c. crotgs 

[0096] (HJ6W2 7) CO^ISM*. DMF^rN 
-bhrs h'rofiBi ofifi%r-*0Hytatb^r*(i2 o 3 
fc. 

[0097] ti±ic^fc^«nw 1-27 r-fs f,nfc»e 

[0 0 9 8 ] 
[«31 




ttK? 2 000 7 2 485 



w 


Ya a 


b 


Rg a 


b 


R( a 


b 


1 


30.4 


-1.4 


2.4 


4.5 1.1 


-5.9 


4.8 


-2.8 


3.5 


2 


18.9 


-1.0 


-7.0 


5.5 -0.9 


-3.4 


5. 8 


-1.5 


1.6 


3 


22.5 


-1.3 


-0.6 


6.1 -2.8 


-1.9 


7. 5 


-2.8 


42 


4 


19. J 


-1. 1 


-7.3 


5.5 -1.0 


-3.4 


5. 9 


-1.5 


0.7 


b 


27.7 


-1.3 


0.8 


5.7 -2.7 


-2.6 


7. 0 


-3.2 


-0.6 


6 


30.4 


-1.5 


-0.2 


5.0 -0.5 


-5.7 


5.6 


-3. 1 


-1.8 


7 


40.5 


-1.8 


2.3 


4.9 0.2 


-5.8 


5.5 


-3.5 


-3.3 


8 


24.5 


-1.3 


-0.4 


5.8 -1.2 


-4.8 


7. 8 


-3. 1 


-0.2 


9 


28.2 


-1.3 


4. 1 


5.2 -1.2 


-4.5 


6. 3 


-3.0 


0.8 


10 


39.5 


-1.8 


0.0 


5.2 -0.9 


-4.5 


6.0 


-3.6 


-0.6 


11 


29. 1 


-1.2 


2. 1 


5.2 1.3 


5.0 


6.7 


-3.3 


-0.2 


12 


26.4 


-2. 1 


0.0 


5.7 -1.7 


-4.8 


7.4 


-3. 1 


0.2 


13 


24.2 


-1.2 


-5.3 


5.6 -0.8 


-5.2 


6. 1 


-2.9 


-0.6 


14 


28. 1 


-1.1 


-3.9 


5.4 -0.6 


-6.0 


7.7 


-4.6 


1.7 


15 


5.T 


-0.3 - 


-11.6 


6.3 0.3 


0.1 


9.9 


2. 1 


3. 1 


16 


10.9 


-1. 1 


-1.5 


5.8 -0.8 


-1.5 


11.0 


-0.8 


2.8 


17 


20.5 




-0.5 


5.8 1-5 


-2-2 


6.9 


3.2 


2.5 


18 


31.2 


-1.3 


-0.2 


5.2 1-1 


-3.2 


5.6 


-3.8 


1.7 


19 


29. 2 




-0.3 


6.1 -1-1 


-4.3 


6. 9 


-3. 1 


-0. 1 


20 


53.0 


-3.4 


-Z.3 


9.1 -1-2 


5.5 


4.9 


2.9 


0.8 


21 


23.1 


-1.2 


-4.8 


5.7 -0.9 


-5.1 


6.8 


-3. 1 


-0.2 




30.2 


-1.8 




5.4 -1.1 


-5.6 


8.2 


-2.8 


-I. 1 


23 


26.1 


-0.9 


-3.1 


5.1 -0.2 


-4.3 


5.2 


-1.8 


-0. 1 


24 


22.1 


1.9 


-5.1 


5.5 0.1 


-4.0 


7.1 


-3.4 


-0.8 


25 


27.1 


-0.9 


-5.8 


5.2 -1.1 


-5.8 


6.8 


-2.8 


1.0 


26 


30. 1 


-1. 1 


-3.2 


5.8 -0.S 


-3.9 


6.3 


-3.1 


-0.5 


27 


35.1 


-1.3 


-2.8 


6.0 -0.7 


-4.2 


6.0 


-2.2 


-1.0 



[009 9 ] (mm) «TKit«HWK:-3«,»-cifi^S. 
It ^©H^^tktca^T 4 <£ 5 cc, * * jUj n v >v 
[oioo] t&mGLtc^-r 

— f a > WUmmZ. fcfcKW l£8#i500rpm 
T3b r> . ttlSffi 3-6*S3O0 0rprat*9/c. & *3 

[0101] fi£««<D!£«*£fi-CK«if*. ift^ttlRtf 5 
BO'Cvm®ML>tctC*>. frfeRttStfv^lKfcf* 
[O 1 02] WfUnttKB. W*-?***!*!*. -r 50 



«w i ~ 7 . 9 *> <t y i o «. *mnr-&m<DN i £S 
[0103] (JttaW l ) it«W l «. *SfciW£l§m*3 

£&/#fej£fl-T?. 2 5 9 %T?<fc o/c. 
[0 104] C©Jfc«Wll*. ^mtim.LX(D^M 
(i. N i *^L-Ct»5*>S*»"C*S. Ni 

[0105] (tt«W2) c<Dtmm2it. mails® 

N i <Dttt3 9KCo£StJ^-C*6. C ©*&<>. Ni 



+ &Cttft>fr->tc. Ztl*tl. 4%. 6%<D&&m<D 

[0106] <tt*2W3~6) tt*2ffl3~6tt. fiflHt 
^tlTPEG3 0 0 (i?l/>y'J3-^*'Jdv 
-^7-B3plij3 0 0 ) £ffl<,»/cW-C*U. 5 6iCN i 0) 

#±^"$~ ici o fc. 

[0 107] (tM5W7) J£«ffl7ti. ^f^t|5]GW 

■&Qt/8&f£ft-C. 2 5 9%t*ofc. C<T)tb*2#d7& 

[0108] (tbi3^8 > itimsiz. mmt&mts 



tSBS 2000 72485 
20 

[0109] aromm 9ts£ui oi*. ±8aww-f- 

9 - 1 6 9 5 4 6#&t«lCifiiJW*$ffiroj£i<WT*£. 
[0 110] (ttf2W9) CC0tbl3f*!9tJ. 

Ltcu, Mntcjaix, c e*asjjnofcWr*5. ■">> 

ii/^Ft*^CettA^i, Cu. Mn^t'l' 
orb* 0 £ £ifit)fr-?tc a 

[0111] UM&Wl 0) CtDtMSWl 0(i, «ffifi£ 

tc. ^t\^t\2b%. 2 4 %<DS.T&^i(D hW^^L'CL' 
/c. 

[0112] i»rn©j;bef««>. ^wcfctfi-ifciis? 

[0113] 
C*4] 











01 




crafts-* mm 


« 


Si 


B 


Al 


Cu 


Mn 


Ni 


Co (wtX) 


as «*tw 




1 


43.8 


2S. 1 


28. 1 


0.0 


0.0 


0.0 


0.0 


10.0 


DMF" 15 259 


EC" 


z 


43.8 


25. 5 


20. 4 


0.0 


10.2 


0. 0 


0.0 


10.5 


2EG 21 15 


EC 


3 


43.8 


IS 0 


20. 8 


0.0 


9.4 


o. a 


0. 0 


7. 7 


PEG300»>20 


EC 


4 


43.8 


26. 8 


21. 4 


0. 0 


8.0 


0. 0 


0.0 


7.7 


PBC300 20 


EC 


5 


44.1 


Z7.4 


21.9 


0. 0 


6.6 


0.0 


0.0 


7.7 


PEG300 20 


EC 


6 


43. 8 


28. 1 


22. S 


0. 0 


5. 6 


0. 0 


0. 0 


7. 7 


PEG300 20 


E C 


7 


43.8 


25.5 


20. 4 


0.0 


10.2 


0.0 


0.0 


10.5 


DMF 28 457 


E C 


8 


43. 8 


25. 5 


20.4 


10.2 


0.0 


0. 0 


0.0 


10.0 




EC 


9 


48.8 


28. 4 


22. 8 


0.0 


0. 0 


11. 4 


0.0 


7.0 


PEGJ00 15 


EC 


10 


48. 8 


28. 4 


22. 8 


0.0 


0.0 


0.0 


11.4 


10.0 


PEG300 15 


EC 



[0 114] 1 ) N. N-^?WA7 5 h\ 2) 

3) ^'Ji?U>^'J3-* 3 0 0) 

4 ) i^Jl/'feDV)^ 



ol (£!t-riol)X 1 0 0 (%) "C*i. 
[0115] 
[H5] 



27. 0 
27. 9 
29. 9 
69. 1 -4. ! 
71. 5 
21. 0 



5.2 2.2 -0. 



15181 2 0 00 7 2485 



[0116] 
CSI6] 









! 






2 


etsw 4% 




3 


fefttt 14* 


fi&tt 6* 


4 


fctsw » 




5 




6* 


6 


feat* m 




7 




ft & it « 


8 






9 






10 


fi&W- 2 5* 


■astt 24* 



20* [0 117] (jSfflW) 3 6tc#|BMJ<WltfeJR*. 
[0 1 18] 

30 ItN i . jB < ty>'«^«*iH{4L^4m«6»«r : &rS 

[0 1 19] COCttCif), fei9iEHA 3 WBa • Kfe • 
«&«H«tcMilE«,»feM«Slffl-C. »JR«!l*36»A* < . $ 
MC&«fif^q a B tt (£<KiftfiStt) *^-rtJteW{b&a» 



C72)«W# it If ©X 

^IKH?AK7!i4J*EitifiSBr 3 TO 5 SnE?- 



7cK^IErtJ't'*Eifi^Br3Tn5Sii^ 
7vl^)PfA^tti^EjHnBr3 TB5Sll*f 



2000 7248 5 



C72)»w* ft a suit (ji^m &m r~- 

fSlJ&rfiJI|^[S#3 IS 5 ■f-»ftifiHIHi*SIfl' 3 IS 



